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Single kind of cell with high purification and vivacity often needs to be 
selected from organization or body fluid containing various cells in the lab and 
the hospital, so it’s necessary   to setup a motion-control system with high 
performance based on computer for the separation of biological samples like 
that. The motion-control system of separation instrument of biological samples 
with multiple protocols is designed according to the function and motion-control 
requirements of the enterprise. The motion control system is used in separation 
and purification of biological samples, such as DNA, RNA, cells and so on. The 
main research in this thesis is described as follows. 
Firstly, the motion-control system based on micro-controller and Field 
Programmable Gate Array (FPGA) is designed to control three stepping motors. 
A micro-controller chip is adopted as the central control, and FPGA is adopted 
to realize most of hardware in system, which makes the system take great 
advantage of shortening the developing time, realizing the system secrecy and 
flexibility. With the characteristic of multiple protocols, eight protocols can be 
stored in the motion-control system at most. They can be setup, modified and 
deleted through PC when motion-control system communicates with PC. 
Protocols are stored in FRAM, which has the characteristic of remaining data 
when power is off. In separating operation, the motion-control system runs 
according to the protocol parameters selected through keypad by user. The 
motion –control system also has the functions of human-computer interactive 
interface, separating operations are controlled through keypad, and running state 
is shown in LCD. 
Secondly, micro-step driving is designed for the control of stepping motor 
to improve the running performance of motion-control system. The stepping 
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micro steps, the running speed and the running direction of stepping motor can 
be selected by writing command in ports. When realizing the control of stepping 
motor’s micro-step driving, the best method, equal moment and uniform 
subdivision, is adopted to meet with the two-phase stepping motor, in order to 
make both moment and stepping distance remain equal when the stepping 
motors are running. 
Thirdly, two parts of codes are designed for the motion-control system to 
meet with the two functions of downloading protocols and separation operations. 
These two parts of codes are separated in space, one is stored in the off-chip 
EEPROM expanded outer micro-controller, which enable the communication 
between the control system and PC, realizing the setup, modification and 
deletion of protocols, the other is stored inner Flash ROM to control the 
separation operation of motion-control system, The two parts of codes, that is, 
the two functions of system, can be selected by hand or by PC through the code 
switch circuit. 
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